Expression of the cholecystokinin gene in the neuron and paraneuron.
Cholecystokinin (CCK), the long known gut hormone has recently been found in the brain and suggested to be a neurotransmitter or neuromodulator. In order to clarify the structure of the CCK precursor, we cloned the cDNA to mRNA of rat brain. We determined the nucleotide sequence of the inserted cDNA and deduced the amino acid sequence and proteolytic cleavage sites of the CCK precursor. The availability of CCK cDNA probes allowed us to examine the levels of CCK mRNA in the brain and intestine. CCK mRNA was barely detectable in the fetal brain, but started to increase postnatally and attained a plateau after 20-30 days. The level of CCK mRNA was the highest in the frontal cortex, followed by those of the hippocampus and striatum. The cerebellum contained only negligible CCK mRNA. Furthermore, we succeeded in cloning the CCK gene and revealed its structure which contained three exons interrupted by two introns. The size of this gene spanned about 7 kbp. The transcription initiation sites were determined by using S1 nuclease mapping and a primer extension procedure, showing evidence for the existence of the major and minor start sites. To analyze the mechanism for CCK gene expression in the neuron and paraneuron, we tried to examine the transcription of the DNA fragments from CCK gene by an in vitro cell free system. These experiments confirmed the existence of two transcription start sites. From experiments with the deleted mutants of DNA fragments, we could deduce the promoter sequence.(ABSTRACT TRUNCATED AT 250 WORDS)